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(54) yCTPOflCTBO PEMOHTA OBCAfl- 
HOfl KO/IOHHbl 

(57) l43o6peTe hmc othocmtc* K peMOHTM0-M30- 
' nHUMOHHbiM pa6oTaM 06C3AHUX ko/iohh ne4>- 

Tef330BWX cicuaxMH aa» eoccTaMOBneww» *x 
repMeTHHMOcrvj. Ue/ib - noQUiueHwe HaAexHo- 
CTvi ycT3HOBkM 1**13/* /iv^ecicoro nnaCTwp* 
(Mn). B KOpnyce ycTpoftcrea ycraHoa/iewbi 
3neKTpoABwraTe^bc peAy*TopoM, rwAPonacoc 
u rMApoMM/iwiiAp c rio/ibiM nopujueM m ujto- 
kom, noA Mfl «a eany Kopnyca ycTaHOB/iena 
paocaTbiBaiomax ronoaica (PQ. B hh*h<?i?i mc- 



TM KOpnyca C B03MO*HOCTbK) B33MM0AG1rtCTBMfl 

c Mfl pa3MBU4eM ynop c *ceCT*o C8R33whwm c 
hvim nptiaOAOM ero ocesoro nepeMemennj?. 
HdA Pr pacno/u>*<eH AOpHnpyjomMM Konyc. 
ycraHOB/ieMHUft Ha urroice c B03MOXHocn>K> 
B3awMOAefiCTBHji c Mfl. flp«BOA nepeMetue- 
Munynopa Bwno/iHeH s 8MA e umjupepeHUwajib- 
Moro nopoiHfl. ycTaHoe/ieMMoro 8 icopnyce m 
o6pa3yiomero c ero CTemeaMH ABe KaMepw. 
OAHa m3 tcdMep rumpasyumecxM cen3aH3 KaHa- 
i\om c nofloCTbK) MarMeTaHwq, a Apyfaa - APy* 

fUM KQH3/10M C HO/IOCTblO eC?.CWBaMMfl 

rviflponacoca. Me>KAy co6otf KaMepw cBflaanbr 
KananoM c pacnonoxeNMbiM e hcm o6paTHWM 
K/iandHOM co ujtokom. KoHyc, npoxoA* "0 MR. 
Ae^opMVipyeT ero a uw/u-ihap h npw*wMaeT k 
peMOHTwpyeMOw Tpy6e. FlepeMeiAaeMaa 
bc/)6a 3a KOHycoM PT co3aaer Aono/iHMTe/ib- 
HyK) n/iacTwecKyK) fle(t>opMaumo. npw aoctm- 
xehHM aepxMero no/rottenvi* PT cbowm 
topuom B03AeMCTBye*r na ujtok icnanana, koto- 

pbJM OT^pblBBeT AOCTyn pa60MBM 3KHA*OCT* M3 

KaMepM HdA nopuiHeM no Kanany b nonocTb 
BcacbieaHWH wAPOHacoca. KoHT3KTHa« two- 
maA*> w y/*ep>*cweaiomee yen/we Mn na ctcmkg 
o6cbahom KOnOMnbi AociaTosMbi A"« ero yAep- 
)Kanv»i. 1 nfl. 



l43o6petehne othochtcm k ycTpoiPicieaM 
Ana peMOHTHO-M30/iHuMOHHbix pa6oi o6caA' 
hux ko/iohh He^TeraaoBWx ckb3>kvim c uenbK) 
BOGCTaHOBnenviR nx repMeTviHMOCTM. 

Uenbio M3o6peTeHH« «eA«eTCfl noebiiue- 
Mwe MaAe^KMOCTM ycTaHOBKM Mera/i/mMeCKoro 
n/iacTWp«. 



Ha sepTexe cxeMarviMHO n3o6pa»ceHO 
npeA^araeMoe ycTpoi?iCTBO aap peMOHra 06- 
caAHoft ko/iohhw, npoAO/ibMbti^t pa^pe3 

B uwnnHApn^ecKOM Kopnyce 1 yctpoiiCT- 
ea, cnycicaeMoro a c#<Ba>KMny Ha t<a6ene 2. 
pacno/io>Keh 3neKTpOflBnraTenb 3 c peAy* T o~ 
pOM 4. A0y^ n ^y M ^ € P HW ^ TMAPOH3COC 5 c eca- 
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cbieaioiuviMM 6. MarneiaienfaHbiMH 7 n p^Ay* - 
i^ohhwm 8 KnanaHaMvi. a*APOU MflMH AP 9 c 
no/iwM nopumeM 10 v\ qjtokom 11, AH$<j>epeH- 
unanuHufl noptuenb 12, KBnaiomnftCfl npHBO- 
AOm oceaoro nepeMemeHMji ynopa 13, w 
MeCTKO C HUM CBA33HHblM, AOpHMpyK3lUMVi *o- 

Hyc 14 c noAnpyjrtwHeHHWMM nnaBaK>mnMM 
n/iauiKaMH 15, pacxaTbiBaiomafl ronoaxa 16 w 
npoAO/ibHO-ro<^pMpoaaMHwPt MeTannHMecKww 
nnacTbipb 17. Pa6ost/ie nonocu* ruApounAHM- 
Apa 9 m nonoro nopuma 10 rMApaanwMecioi 
cBfl3aHw Me>KAy co6ofl no icana/iy a. xepe3 nOA* 
npyxwHeHHww aonOTHUK-nepeKmosaTenb 18, 
xaMepa, o6pa30B3HHaa ctckksmm xopnyca w 
AH<t><|>epeMitiiaAbHbiM nopWHeM 12. rwApaann- 
neCKM cBRsaHa no xaHanyJc nonoCTbio Harne- 
Tanun rwApoHacoca. 

Apyraa xaMepa, o6pa3oeaHHaa CTenxaMH 
KOpnyca w An^epenuvianbHbiM nopiiJHeM. 
ruApaanwMecKM cfe»3anac nonoctbio Bcacwaa- 
hmq rviAPOHacoca xaKanoMtf. 

B AWt^fcP^Uwa/ibHOM nopume ai« cb«- 
3w efievix xaMep awno/men xanan c axcwa/rbHO 
pacnonojKeKHWM o6paTHWM xnananoM 19 c 
BwcxyrraiomuM M3 KOpnyca wtokom, B mcxoa- 
hom nonoxenuM xnanan 19 3aicpbiT m pa3Aena- 
eT xaMepw, o6pa30BaHHbie 

Aw<J><t>epenuwanbHbiM nopujMeM 12 co cTenxa- 
MMicopnyca, BHyTpeHHflfl nonocTb ycTpovtaTBa 
3anonHeMa paSoMeft xwAKQCTbio m cxOMnan- 
cwposaHa c BKeuiHew cKaaxwHHo* cpeAO* 
anacYvmHUM KOMneHcaTOpoM 20. AopHHpyio- 
souyc 14 m pacicaTbiBaiomas ronosxa 16 
yCTaHoaneKbi na xoHue nonoro um>xa 1 1 . npw 
3TOM;papKdTWBaioiMa« ronoaxa xwHeMaTuMe- 
CKVt CBfl3ana c 3ne»cTpoABViraTe/ieM 3 sepes 
T^necKonwsecicww Ban 21 KOpnyca, ycTanos- 
neMHuftnaonopax KaseHwa e nonoMurroxe 11. 
nopajv,£ 10. CB«3aMHbiw C hum Ban 22 w nnane- 
Tapuwfi peAyitTOp 4, Ha sany 22 ycTanoBneH 
aKCueHTpMK 23,cnyxawn& opmboaom Aayx 
njiynxepoa ruAPonacoca 5. 

npoAonbHo-ro4>pwpoBaMMbii?« MerannuMe- 
ckmwi nnactbipb 17 b TpawcnopTHOM nonoxe- 
hhh pacnonoxen MexAy. T.e. yAepxnBaeTC» 
AopHwpyiOiUMM KonycOM 14 m ynopOM 13. 

Ana 3aKpenneHwin ycTpoflctBa b xonoHHe 
oho cHa6xeHO ynopMwMM lunvipcaMw urn* n*o- 
P«mh {ne noK33aHbi). 

YCTpociCTBo pa6oTaeT c/ieAyom"* oopa- 

30M. 

Ha MHTepBane npoeeAenH* peMOHTHo- 
M3on«uwoHHUx pa6oT no xa6enK> 2 sxnvo<<aeT- 
en anexTpoABviraTenu 3. xoTopbi* nepea 
3KCueHTpwK23 npwBOA^T a AeftdBMe nnyHxe- 
pw rviAPonacoca 5n oAHoapeMenHD bo Bpame- 
Hue Mepea sanw 21 m 22 paCKBTWBaioiuyK) 
ronoaicy 16. nepBonasanbHO Kopnyc 1 npn6o- 
pa 33flK0pwBaeTC« a koti oh He Tpy S . a 3aieM 
pabonan >KviA<ocTb no Kana/iyJoT rMAPonaco- 



ca nocTynaeT b kaMepy hsa An<j><|)epeMuvia/»b- 
hwm nopujH€M 12 m paGoMee Aa afl eHMe Mepes 
ynop 13 yAepxnaaeT npoAOnbHO-ro<t)pi4pOBaH" 
una MeTan/iMsecKMM nnacTwpb .17. flpn 3Tom 
S o6paTHbiPi K/ianan 19 aaKpuT. 

riocne AocTuxeHMH Heo6xoAMMoro Aae^e- 
hmh noAnpyxwHeHHbiki sonoTHMx-nepeicnma- 
Tenb 18 nepeMecTMTca bhm3 ao ynopa, 
0TKpwBa« AOCTyn pa6o^ei^ xmakoctw no K3Ha- 
10 nyanoA noptuenb 10 rwApounnwHAPa 9. 

AopHMpyK>mnPi KOHyc 14, npoxoA« no 
nnacrupio 17, ^opMnpyeT ero e mmamhap m 
npiDKHMaeT x peMOHTMpyeMofc TpV6e. a ero 
n/iaaa»omne nnaujKM KanviOpym. co3AaBan ra- 
15 paHTMpoaaHHbiw waTwr. nepeMemaeMaw acneA 
3a AopHnpy»ou;nM KOHycoM 14 pacoTWBaio- 
o^3R ronoaxa 16 co3Aaei AononHHTenbHyx) 
nnacTMHecxy»o Ae<t>opMaunK> nnacrwpfl 17 no 

M3Kp0- W MHKPOH6POBHOCT»M BHyTp6HH&i^ 

20 'CT6HKM o6caAno* KonOMMW vi ynposHflCT no- 
BepxwocTHwvi cnoC* anyTpeHHeM noeepxHocrw 
nnacTwpp 17. Flpn AOCTwxeHWM aepxHero no- 
noxenna AoPH^Py 10 ^ 3 ^ ronoaxa 16 cbomm 
topuom BosAe^cTByei na ojtok Knanana 19. 
25 KOTopwfc oTKpwBaeT AOCTyn pa&OMeft xma^o- 
ctm \az KBMepw Mag A^^epeHuwa^bHWM nop- 
luhgm 12 no Kanany 6 b nonocTb ecacuBaHWfl 
rwAPonacoca. 

B aTOM nonoxenwn KOHTaxTnaa nnomaA^ 
30 n yAepxMBaioiuee yewme nnacTupp 17 wa 
ctenxe o6caAHO0 koaokhw AOCTaTOHHW xm« 
eroyAepxcwB3HM« m Aw<t>4»epeHUwanbHbi(i nop- 

UiCHb 12 BMeCTe C AOpHUpyiOlUMM KOMyCOM 14 

vi pacKBTbiBatou^eft ronoaxOM 16nepeMecTMTCfl 
35 asepx. o6ecneHwoafi nonnbiii wx bwxoa nna- 
crupfl 17. 

flocne aaoepweHWfl pa6oTW noycraHOBxe 
nnacTupft 17 3nexTponpHBOAOM 3 o6ecneMw- 
eaercfl oc8o6o>KAeMue xopnyca npw6opa ot 

40 CTeHKW 06C3AH0l^ KOHOHHbl M 33TeM yCTpO*CT- 

bo TpancnoprnpyeTCw na noaepxHOCTb. 



CD o p m y n a n3o6peTe«w» 

YCTpOPlCTflO A/l« PSMOHT3 05C3AH0W KO- 

45 noHHM, exntonaKjiuee xopnyc, ycraHOB/ieHHwe 
b HeM anexTponpviBOA c peAyKTopoM, tmapo- 
nacoc m ruAPom^nwHAP c nanbiM nopujHeM w 
ujtokom. MeTannwMecKUM nnacTwpb. ycTaHoa- 
neHHyio noA hum na Bany xopnyca pac*aTUBa- 

50 k>uw»o ronoBxy m pa3MemeHHb»a b hmxhb^ 
S3CTW KOpnyca C B03MOXHOCTbK> b33mmoach- 
ctbww c MetannMMecKMM nn3Crwp€M ynop. o T- 
nwMaiomeec* Tew. hto, c uenbio noswwe- 
hvi« h3Aokhocth ycTanOBKM MeTannviMetKoro 

55 nnacTwp*. oho cnaBxeHo xeciKO cwflaaHHUM 
c ynopOM npMBOAOM ero oceaoro nepeMeme- 
Mm m pacnonoKeHHWM hba pacxaTwaaioiuett 
ronoBKOwi AopnupyiomviM KOHyCOM, ycTaHOB- 

neHHWM H3 tUTOxe rviApOUMAMHApa C B03WO)K- 

HocTbK> B3anM0Ae^cT8nA c MeTan/iviMec*nM 
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nnacTUpeM. eai Kopnyca KMHeMaTvwecKw csh- 
aan c aneicrponpMBOAOM. npMBOA oceuoro ne- 
peMemeHMn ynopa bwoo/jhch b enAe 
A*4><t>epeHUMa;iuMoro noptuMii. ycraHoe/ieH- 
Horo b Kopnyce m b6pa3yK>mero c ero CTBHica* 5 
mw A*e *aMepw« mApaa/iMMecicM CB*3aHHbie 
MOKAy co6oh icananoM c pacno/io*eHHMM b 



h6m oSpaTHWM KnanaHOM co iutokom. npu 
3tom OAMa H3 KaMep ruApae/iHMecKM cB«3ana 
c no/iocTbio HarMeraHMfl, APyran " c no/iocTbio 
BcacwBaHwn ruapoHacoca, a AopHwpyioiUMM 

KOKyC yCtbHOBAfeM C B03MO»CKOCTblO B3aMMO- 

AefiCTBUfl b BepxHeM no/ioxenuM co ujtokom 
c6paxHoro *nanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU (1 1) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 1 3. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 1 9, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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Defective images within this document are accurate representations of the original 
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U FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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GE CUT OFF AT TOP, BOTTOM OR SIDES 



